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[0001] 

[Field of the Invention] 

The present invention relates to the structure of a rear electrode 
(data electrode) disposed on the rear substrate of PDP in particular with 
respect to a plasma display panel (hereinafter referred to as PDP). 
[0002] 

[Background Art] 

In plasma display, vdtraviolet ray generated by gas discharge is used 
to excite phosphor and emit hght for the purpose of display, and it is 
expected to be applied to a large screen television and information display 
device. 
[0003] 

Fig. 6 shows a representative AC surface discharge PDP structure. 
Rear substrate 6 at the rear side forms band rear electrode (data electrode) 
1 on a glass substrate, forming white dielectric layer 12, and band partition 
wall 7. Red, green, and blue phosphor layers 8 are sequentially coated on 
the bottom and side surfaces of the groove formed by partition wall 7. In 
the background art, a plurality of rear electrodes 1 are same in electrode 
width at all portions. 
[0004] 

And, partition wall 7 ensures a discharge space and is effective to 
prevent cross-talk due to discharge against an adjacent cell and to prevent 
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smearing of emitted colors, especially playing an important role in PDP. 
[0005] 

Front substrate 5 at the display side forms band front electrode 2 
and transparent dielectric layer 11 on a glass substrate. Front electrode 2 
is formed of scan electrode 2A and sustain electrode 2B with a surface 
discharge gap therebetween, which is formed of a bus electrode of 
transparent conductive film such as tin oxide film and ITO film, and 
low-resistance fine metal wire so that the Hght emitted from the phosphor is 
not affected. As dielectric layer 11 used, thin magnesium oxide film being 
large in coefficient of secondary emission and excellent in anti-sputtering 
property is generally formed on the surface of a lowmelting point glass 
layer. 
[0006] 

Rear substrate 6 and firont substrate 5 are combined with each other, 
and the peripheries of both substrates are sealed with frit glass, followed by 

heating and exhausting, and finally, discharge gas based on rare gas is 

sealed therein to complete the panel. 

[0007] 

For driving the PDP, scan pulses are sequentially appUed to scan 
electrode 2A. In this timing, data pulses being reverse in polarity to the 
scan pulses are apphed to rear electrode 1 in accordance with the display 
data of display cell on the scan electrode. As a result, opposing discharge is 
generated between the scan electrode and the rear electrode. After that, 
the discharge is sustained by sustain pulses applied between the sustain 
electrode and the scan electrode. 
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[0008] 

As described above, PDP comprises a front electrode formed from a 
conductive material such as transparent conductive film and thick film 
conductive paste disposed for generating discharge in the panel, and a rear 
electrode disposed in a direction perpendicular to the front electrode, 
wherein discharge is generated in a cell at a portion where the front 
electrode perpendicularly crosses the rear electrode by applying a voltage 
between the front electrode and the rear electrode. This is called writing 
discharge. 
[0009] 

The writing discharge involves a factor such that there is a 
difference in writing performance such as discharge generation voltage and 
discharge efficiency depending upon the conditions such as panel structure, 
panel characteristic, electrode resistance, and driving circuit. 
[0010] 

Because of the difference in writing characteristic, discharge is 
varied in internal regions of the panel, and no hght is emitted from a 
specific cell, sometimes resulting in generation of defective writing. 
[0011] 

That is, in a certain type of PDP for which the conditions such as 
panel structure, panel characteristic, electrode resistance, and driving 
circuit have been settled, there arises a difference in writing characteristic 
in terms of probability between a region at a specific position in the panel 
and a region at other specific position thereof 
[0012] 
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For the improvement to make the writing performance free of 
difference between the specific regions, a method is available such that the 
voltage and frequency are partially changed for the specific regions. In 
that case, however, it is necessary to provide a separate driving circuit, and 
there arises a problem that the cost is increased and the circuit becomes 
complicated due to addition of the circuit. 
[0013] 

[Problems to be Solved by the Invention] 

As described above, in a conventional PDP, discharge variation 
takes place in internal regions of the panel, and no light is emitted from a 
specific cell, sometimes resulting in generation of defective writing. 
[0014] 

Also, if a circuit for partially changing the voltage and frequency in 
order to avoid such trouble is added, there arises a problem that the cost is 
increased and the cfrcuit becomes complicated. 
[0015] 

Accordingly, the object of the present invention is to provide a PDP 
capable of suppressing the generation of defective writing without addition 
of a special driving cfrcuit or the Uke. 
[0016] 

[Means to Solve the Problems] 

The PDP of the present invention comprises a front substrate on 
which a pliiraUty of pafred scan electrodes and sustain electrodes are 
arranged opposite to each other in a parallel fashion in one dfrection, and a 
rear substrate on which a plurahty of rear electrodes are arranged in the 
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other direction perpendicular to the scan electrode and the sustain electrode, 
wherein the front substrate and the rear substrate are arranged opposite to 
each other so as to form a discharge space with a partition wall disposed 
therebetween, and a discharge gas is sealed in the discharged space, and in 
this PDP, the plurahty of rear electrodes entering into the discharge space 
from an inlet side at one side thereof are different from each other in 
electrode width. 
[0017] 

Here, in one rear electrode, it is possible to make the electrode width 
at the inlet side wider than the electrode width at the end side. In this 
case, the electrode width can be set so as to extend in constant wide width 
from the inlet side, and in constant narrow width from a halfway point to 
the end side. Or, the electrode width can be set so as to be tapered 
becoming thinner from the inlet side toward the end side. 
[0018] 

Or, in one rear electrode, it is possible to make the electrode width 
at the inlet side narrower than the electrode width at the end side. In this 
case, the electrode width can be set so as to extend in constant narrow width 
from the inlet side, and in constant wide width from a halfway point to the 
end side. Or, the electrode width can be set so as to be tapered becoming 
thicker from the inlet side toward the end side. 
[0019] 

Further, each rear electrode extends in same electrode width from 

the inlet side to the end side and can be set so as to be different in electrode 
width between a plurality of rear electrodes. In this case, a plurality of 
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rear electrodes may have three or more different electrode widths. Also, 
from one side toward the other side, it is possible to arrange first type rear 
electrodes with a first electrode width, and subsequently, to arrange second 
type rear electrodes with a second electrode width narrower than the first 
electrode width. In this case, the first type rear electrode and the second 
type rear electrode are allowable to be plural respectively. Or, at least one 
of the first type rear electrode and the second type rear electrode is 
allowable to be single. 
[0020] 

Thus, the object of the present invention is to make the writing 
performance uniform in the panel without changing the voltage and the 
frequency by making the rear electrodes of PDP different in width from each 
other. 
[0021] 

That is, in the present invention, the rear electrodes are not uniform 
in width in order to compensate for the difference in writiag performance. 
For example, an electrode at a portion where the voltage is lowered due to 
the distance from the driver is increased in width to compensate for the 
lowering, or discharge power is increased by making the electrode narrower 
in width. In this way, it is intended to make the writing performance 
uniform in the panel in accordance with the product structure and 
characteristics without changing the voltage and frequency. 
[0022] 

[Description of the Preferred Embodiments] 

The present invention will be described in the following with 
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reference to the drawings. Pig. 1 shows a PDP in the first preferred 
embodiment of the present invention, and (A) is a plan view, and (B) is a 
sectionEd view showing a partially enlarged part of B ■ B section of (A) 
[0023] 

Same as in Fig. 6, rear substrate 6 at the rear side forms band rear 
electrode (data electrode) lA on a glass substrate, forming white dielectric 
layer 12 and band partition wall 7. Red, green, and blue phosphor layers 8 
are sequentially coated on the bottom and side surfaces of the groove formed 
by partition waU 7. Partition wall 7 keeps a discharge space and is 
effective to prevent cross-talk due to discharge against an adjacent cell and 
to prevent searing of emitted colors, especially playing an important role in 
PDP. 
[00241 

Front substrate 5 at the display side forms band fi-ont electrode 2 
and transparent dielectric layer 11 on a glass substrate. Front electrode 2 
is formed of scan electrode 2A and sustain electrode 2B with a surface 
discharge gap therebetween which is formed of a bus electrode of 
transparent conductive film such as tin oxide film and ITO film, and 
low-resistance fine metal wire so that the Ught emitted from the phosphor is 
not affected. As dielectric layer 11 used, thin magnesium oxide film being 
large in coefficient of secondary emission and exceUent in anti-sputtering 
property is generally formed on the surface of a low-melting point glass 
layer. 
[0025] 

Rear substrate 6 and front substrate 5 are combined with each other. 
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and the peripheries of both substrates are sealed with frit glass, followed by 
heating and exhausting, and finally, discharge gas based on rare gas is 
sealed therein to complete the panel. 
[0026] 

For driving the PDP, scan pulses are sequentially apphed to scan 
electrode 2A. In this timing, data pulses being reverse in polarity to the 
scan pulses are appUed to rear electrode 1 in accordance with the display 
data of display cell on the scan electrode. As a result, opposing discharge is 
generated between the scan electrode and the rear electrode. After that, 
the discharge is sustained by sustain pulses applied between the sustain 
electrode and the scan electrode. The portion where front electrode 2A, 2B, 
and rear electrode lA cross each other respectively correspond to cells 4, and 
discharge is generated in each ceU and it is sustained for a predetermined 
length of time. 
[0027] 

In the first preferred embodiment of the present invention, the 
electrode width of rear electrode lA connected to data driver 3 and entering 
into the discharge space from an inlet side at the side of data driver 3 
extends in constant wide width from the inlet side, and from a halfway point, 
it extends in constant narrow width to the end side. As to such a shape of 
the rear electrode, when a rear electrode is formed by using conductive 
material such as thick film conductive paste, a pattern is formed through 
execution of exposure by using a glass mask formed with a masking pattern 
having a specified shape. Or, the pattern is formed by screen printing. 
[0028] 
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Thus, because of the rear electrode different in electrode width 
between a portion at the data driver side and a portion closer to the tip, the 
electrode width is increased at a portion where the voltage is lowered due to 
the distance from the data driver, thereby compensating for voltage 
lowering, or the electrode width is decreased to increase the discharge power, 
thereby compensating for such a factor that the writing performance such as 
discharge generation voltage and discharge efficiency is varied in a state of 
constant voltage depending upon the conditions such as panel structure, 
panel characteristic, electrode resistance, and driving drcxut. 
[0029] 

Fig. 2, Fig. 3, Fig. 4, and Fig. 5 respectively show the second, third, 
fourth, and fifth preferred embodiments of the present invention. The 
portions having same or nearly same functions as in Fig. 1 are given same 
reference numerals, and the description is omitted as needed. 
[0030] 

In the second preferred embodiment of Fig. 2, the electrode width of 
rear electrode IB extends in constant narrow width from the inlet side, and 
in constant wide width from a halfway point to the end side. 
[0031] 

These first and second preferred embodiments are applied to such a 
product which varies in writing performance in terms of probability from a 
point at a specific distance from the inlet side. 
[0032] 

In the third preferred embodiment of Fig. 3, the electrode width of 
rear electrode IC is tapered becoming thinner from the inlet side toward the 
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end side. 
[0033] 

Also, in the fourth preferred embodiment of Fig. 4, the electrode 
width of rear electrode ID is tapered becoming thicker from the inlet side 
toward the end side. 
[0034] 

The third and fourth preferred embodiments are applied to such a 
product which slowly varies in writing performance in terms of probability 
from the inlet side toward the inside. 
[0035] 

In the fifth preferred embodiment of Pig. 5, a plurality of first type 
rear electrodes IE with the first electrode width are arranged from the side 
Geft-hand side in the figure) in a direction rectangular to the inlet side, and 
subsequently, a plurality of second type rear electrodes IF with the second 
electrode width narrower than the first electrode width are arranged, and 
then, a plurality of third type rear electrodes IG with the third electrode 
width narrower than the second electrode width are arranged, and finally, a 
plurality of fourth type rear electrodes IH with the fourth electrode width 
narrower than the third electrode width are arranged. 
[0036] 

An example of using four types of rear electrodes is shown here, but 
it is preferable to use three or more types. Also, an example of using a 
plurality of rear electrodes for each type is shown here, but it is allowable to 
use at least one type of single rear electrode. 
[0037] 
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The fifth preferred embodiment is applied to such a products which 
varies in writing performance in terms of probability from one side (left- or 
right-hand side in the figure) toward the other side (right- or left-hand side 
in the figure). 
[0038] 

Besides the preferred embodiments described above, it is also 
allowable to employ electrode widths with properly non-uniform shapes 
according to products irrespective of the shapes such as a shape partially 
increased in width, a shape reduced in width by providing a level difference 
in the middle, and a bow-like shape changed in width. Further, it is 
possible to combine a plurality of the preferred embodiments. 
[0039] 

[Advantages of the Invention] 

As described above, according to the present invention, since a 
plurality of rear electrodes entering into the discharge space from an inlet 
side at one side are different in electrode width from each other, it is 
possible to suppress the generation of defective writing without adding any 
driving circmt or the like. 
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[Fig. 1] [Fig. 2] 
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[Fig. 5] [Fig. 6] 
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